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Summary
BACKGROUND: When a home visit is considered, pa-
tients’ suspected health problems are important for correct
triage, the decision for or against the visit and alloca-
tion of the visit to a general practitioner (GP) or a nurse
practitioner. Misjudgment might lead to suboptimal patient
outcomes.
OBJECTIVE: We aimed to evaluate the accuracy of sus-
pected health problems (based on pre-visit assessments)
by comparing them with the actual health problems (post-
visit assessments) and investigating associated factors.
METHODS: GPs of the Swiss Sentinel Surveillance Net-
work (Sentinella) reported pre-visit and post-visit assess-
ments and patient characteristics for up to 20 consecutive
home visits, which they conducted in 2019. Using multi-
variable logistic regressions, we investigated associations
between patient and clinical factors and unconfirmed sus-
pected health problems from pre-visit assessments and
unforeseen actual health problems from post-visit assess-
ments.
RESULTS: Overall, 114 GP practices participated. The
GPs reported 1496 patient visits with a total of 1789 and
1762 health problems from pre-visit and post-visit assess-
ments, respectively, that were included in the analysis.
Musculoskeletal and circulatory problems were the most
common in patients receiving home visits. The health
problems from pre-visit and post-visit assessments were
unconfirmed and unforeseen in15% and 13% of the cases,
respectively. Older age (odds ratio [OR] 1.1 in 10-year
steps; 95% confidence interval [95% CI] 1.0–1.3) and ur-
gent visits (OR 1.7 compared with regular visits; 95% CI
1.1–2.6) showed a trend for more unforeseen health prob-
lems.
CONCLUSION: When home visits were conducted, about
one out of seven health problems from pre-visit and post-
visit assessments were unconfirmed and unforeseen. Par-
ticularly when patients were older or visits were urgent,
there were higher odds of unconfirmed and unforeseen
health problems.These results should be considered when
triaging patients.
Introduction
Home visits are an important part of primary care, which
are traditionally provided by general practitioners (GPs).
In Switzerland, a home visit is characterised as a GP’s visit
to patient’s home in order to examine, diagnose and treat
the patient. Home visits are typically performed during of-
fice hours, and infrequently out of hours, for instance, in
the context of medical emergencies [1]. Especially elderly,
multimorbid patients with reduced mobility receive visits
[14]. As this part of the population is growing, the work-
load due to home visits is likely to increase [5]. However,
there is an increasing shortage of GPs and the number of
home visits is declining in many western countries [2,6].
This has also been observed in Switzerland, where the
number of home visits decreased by about 40% between
2006 and 2015 [1]. In some countries, GPs are now being
supported by nurse practitioners. These nurses with an ex-
tended training can take over some of the home visits [7].
In Switzerland, this possibility is only being tested in pilot
studies [8].
Home visits need planning and decision making. They can
be performed on a routine basis or requested by the patient
at short notice if needed. When considering a visit, the
practice team must decide whether a home visit is neces-
sary or if another patient pathway is preferable, such as
contacting the hospital emergency department [4]. Another
study in primary care showed that the reception of the re-
quest is especially crucial for correct triage [9]. As another
part of the pre-visit triage, it must be decided whether the
patient’s complaint leading to the request for a home vis-
it fits the scope of practice of a nurse practitioner or if a
GP is required [10]. Our assumption is that the suspected
health problem (based on pre-visit assessment) is impor-
tant to take these decisions. The accuracy of the pre-vis-
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it assessment would then affect the quality of care. If the
home visit is performed, it uncovers the actual health prob-
lem (based on a post-visit assessment).
There are some studies on the accuracy of assessments, but
they were performed in a different setting as they deter-
mined the accuracy of pre-hospital diagnoses in the emer-
gency setting [11, 13]. Depending on the study, accuracy
varied between 50 and 90%, making it an issue for further
evaluations. Patients with comorbidities and at high age
were red flags for inaccuracy [12, 13]. To our knowledge,
our study is the first to address this topic in the setting of
home visits.
We aimed to evaluate the agreement between suspected
and actual health problems from pre-visit and post-visit as-
sessments, respectively, when conducting home visits and
to determine red flags for disagreement.
Methods
Data source and ethics
Data were collected as part of the Swiss Sentinel Sur-
veillance System (Sentinella) [14]. Sentinella is a nation-
wide system to collect surveillance data in primary health
care. The Swiss Federal Office of Public Health (FOPH)
runs the administrative part of the system and ensures that
GPs are included as representatives of all GPs working
in Switzerland [15]. Overall, 127 GPs and paediatricians
practising in 114 different GP practices participate
throughout the country (fig. 1). This corresponds to 64%
of all registered Sentinella doctors and 68% of all regis-
tered Sentinella GP practices. Their participation is volun-
tary and includes a small annual reimbursement for col-
lecting the data. The current study (Req-2020-01088) was
approved by the ethics committees of Bern (KEK) and cen-
tral and northwestern Switzerland (EKNZ). Patient consent
was not required as all data were collected anonymously.
Figure 1: Flow chart of GPs invited to participate.
Sample
A digital questionnaire in French or German was filled in
by participating Sentinella physicians (see separate appen-
dix file available for download). Data collection took place
between January and December 2019. Up to 20 consecu-
tive home visits had to be documented by each physician.
The limit of 20 was a trade-off between generating enough
data and restricting individual GPs’ workload and influ-
ence. To avoid seasonal bias, the physicians were random-
ly assigned a date throughout the year on which data col-
lection had to be started.
Data collection and variables
Physicians were asked to document suspected and actual
health problems, based on pre-visit and post-visit assess-
ments, respectively, for each visit. The suspected health
problem was defined as the description of the health prob-
lem as it was relayed to the physician before the visit. Typ-
ically, the patient or a caregiver informed either the GP or
the practice assistant about the problem by telephone. If the
practice assistant was informed, he or she informed the GP.
The actual health problem was defined as the result of the
GP’s home visit, based on history, clinical examination and
on-site applicable diagnostic methods such as blood pres-
sure or blood glucose measurement.
To code the health problems, we used the main chapter
headings of the International Classification of Primary
Care (ICPC)-2 [16]. The nine most commonly encountered
chapters of health problems in primary care were offered
as individual options ("general and unspecified“, "respira-
tory“, "musculoskeletal“, "neurological“, "digestive“, "cir-
culatory“, "psychological“, "social“ and "endocrine, meta-
bolic or nutritional“) [17, 18]. The remaining chapters
were summarised as "other area“. Two options were added
("no actual problem“ and “unclear”). Up to three possible
health problems, pre-visit and post-visit, could be docu-
mented for each visit.
In addition, the questionnaire contained the patients’ year
of birth, gender, number of chronic conditions, place of
home visit, the urgency level of the visit, the time of patient
contact and information on repeated visits. In order to de-
termine the number of chronic conditions, a list of pre-
specified chronic diseases to choose from was handed
out with the questionnaire. This list had already been used
in prior Sentinella studies on multimorbidity [15] and was
initially developed by N’Goran et al. [19]. To describe the
place of home visit, we differentiated between a private
home and an institution. To describe the urgency level of
the home visit, we applied the three urgency levels that
are used to get reimbursed for the service ("regular“, "ur-
gent“, "emergency“) [20]. For the variable on the time of
patient contact, we distinguished patient contacts during
office hours and out-of-hours. Lastly, the visit was classi-
fied as a repeat visit to the same patient or a first visit to a
patient within the survey period of a total of 20 consecu-
tive home visits per GP.
Exclusion criteria
We excluded routine home visits in nursing homes (ward
rounds) and home visits made while on public emergency
duty. The latter were excluded because the visited patients
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were unknown to the GP and thus pre-visit assessments
would be very susceptible to error. Visits with missing in-
formation on the results of pre- or post-visit assessments
were also excluded.
Outcome
The suspected and actual health problems from pre- and
post-visit assessments were analysed for agreement as co-
primary outcome measures. Each suspected health prob-
lem from pre-visit assessments was classified as confirmed
(same health problem from post-visit assessment) or un-
confirmed (no such health problem from post-visit assess-
ment). Each actual health problem from post-visit assess-
ments was classified as foreseen (same health problem as
the pre-visit assessment) or unforeseen (no such health
problem from pre-visit assessment; Figure 2). For exam-
ple, patient A was suspected to have a respiratory and
a psychological health problem before the home visit. Dur-
ing the home visit, the GP detected a respiratory and a di-
gestive health problem. The suspected respiratory health
problem was confirmed correctly during the home visit,
but the psychological health problem remained uncon-
firmed. The actual respiratory health problem was correct-
ly foreseen, but the digestive health problem was unfore-
seen, i.e., only discovered during the home visit.
Statistical analysis
We calculated proportions for each variable to characterise
the home visits and health problems. The health problems
were broken down into confirmed and unconfirmed sus-
pected health problems from pre-visit assessments, and
foreseen and unforeseen actual health problems from post-
visit assessments. We used multilevel mixed-effects logis-
tic regressions to determine factors associated with inac-
curacy on the level of health problems while accounting
for clustering on the GP level. The outcomes were defined
as the suspected and actual health problems from pre-visit
and post-visit assessment, respectively. In each case, we
present both the univariable and multivariable models. All
regression models accounted for clustering at the GP level
as well as the level of the home visit (since multiple visits
per patient were possible). We did a complete case analy-
sis. The independent variables included in the multivari-
able model were patients’ age, gender, number of chronic
Figure 2: Intersection diagram. Definition of pre-visit and post-visit
assessments.
conditions, place of home visit, urgency level of the visit,
time of patient contact and suspected or actual health prob-
lems.
We carried out several sensitivity analyses to test the ro-
bustness of our data. First, we restricted the data to include
only first home visits. Second, we stratified the analyses
according to place of home visit (private home and institu-
tion). Third, we redid the analyses on the level of visits in-
stead of health problems. To do so, all health problems (up
to three) had to be combined for each visit. To count as ac-
curate, all suspected health problems had to be confirmed
and all actual health problems had to be foreseen.
Data analysis was performed with STATA 15.1 (StataCorp,
College Station, TX, USA). Statistical significance was de-
termined by using two-sided tests with alpha ≤0.05.
Results
Overall, 114 GP practices participated. A total of 1560
home visits were registered, of which 64 were excluded
owing to data that were incomplete or visits that were
not made. This led to a sample of 1496 visits that were
included in the analysis, with a total of 1789 suspected
health problems from pre-visit assessments and 1762 actu-
al health problems from post-visit assessments.
Characteristics of the visits are summarised in table 1. Out
of all home visits, 72% were for patients older than 81
years and 65% for female patients. Patients had at least
two chronic conditions in 91% of all visits. Two thirds of
the home visits were during consultation hours and 70%
were classified as non-urgent. Emergency visits accounted
for 6%. In both pre-visit and post-visit assessments, mus-
culoskeletal (17%) and circulatory health problems (14%)
were the most common chapters.
Overall, the suspected health problems from pre-visit as-
sessments were confirmed in 85%. Accuracy was highest
in respiratory and psychological (90%) and lowest in gen-
eral and unspecified complaints at 74%. Overall, the actual
health problems from post-visit assessments were foreseen
in 87% of the cases. The most frequent unforeseen health
problems were of endocrine/metabolic and digestive na-
ture, of which 20% were unforeseen. In contrast to
this, respiratory and musculoskeletal complaints were un-
foreseen in only 9% (table S1).
Older age (odds ratio [OR] 1.1 by 10-year increase; 95%
confidence interval [95% CI] 1.0–1.3) and an increased ur-
gency level of visits (OR 1.7 compared with regular vis-
its; 95% CI 1.1–2.6) showed a trend for more unforeseen
health problems. They should thus be red flags for GPs
who have to schedule home visits (table 2). When the dif-
ferent types of health problems were compared, respiratory
(OR 0.3; 95% CI 0.20.7), musculoskeletal (OR 0.4; 95%
CI 0.-0.7), circulatory (OR 0.5; 95% CI 0.20.9) and psy-
chological (OR 0.3; 95% CI 0.10.7) problems were less
likely to be unconfirmed than general/unspecified prob-
lems. The results of the univariable model were similar
to those of the multivariable model. For both of our out-
comes, we found evidence for clustering at the GP level
(i.e., confirmed/unconfirmed outcome: intraclass correla-
tion coefficient [ICC] 0.20; foreseen/unforeseen outcome:
ICC 0.18).
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In the sensitivity analyses, we found a trend towards sta-
tistical significance showing that more chronic conditions
were a possible red flag when only first visits were includ-
ed or when the analysis was redone on the level of visits
instead of health problems (tables S2 and S4). The strati-
fied analysis by place of the visit did not result in signif-
icant differences when comparing patients in their private
homes or in institutions (table S3).
Discussion
Main findings
Our study shows that when GPs made a home visit about
one out of seven health problems from pre-visit and post-
visit assessments were unconfirmed and unforeseen, re-
spectively. This means that GPs arrive on site and are ex-
posed to a problem different from that anticipated. The
level of agreement varied depending on patients’ health
problems. Increasing age and rising urgency level showed
a trend for inaccuracy especially in cases of unforeseen di-
agnoses.
Table 1:
Characteristics of the home visits.
Variables n (patients) %





Gender Female 966 65%
Male 530 35%






Place of home visit Private home 746 50%
Institution 743 50%
Urgency level Regular (non-urgent) 1045 70%
Urgent 357 24%
Emergency 87 6%
Time of patient contact During office hours 906 62%
Out-of-hours 567 38%
Repeated visit Yes 801 54%
No 684 46%
Variables n (health problems) %







Social problems 47 3%
Endocrine, metabolic, nutritional 45 3%
Other diagnostic area 220 12%
No problem 126 7%
Unclear 35 2%







Social problems 44 2%
Endocrine, metabolic, nutritional 50 3%
Other diagnostic area 218 12%
No problem 130 7%
Unclear 36 2%
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Comparison with other studies
To our knowledge, our study is the first to address the ac-
curacy of suspected health problems when GPs decide to
make a home visit. Some studies on this topic have been
done in the setting of emergency medicine and showed sur-
prisingly similar results despite the different setting. Heuer
et al. [12] and Ramadanov et al. [11] compared the pre-
hospital diagnosis of emergency physicians with the hos-
pital discharge diagnosis. They found a match in 90% and
76%, respectively. Our data show a similar accuracy for
pre-visit assessments. Also similarly, Heuer et al. detect-
ed a higher failure rate with increasing patient age and co-
morbidity. Heuer suspected a connection between the dif-
ficulty in taking a complete medical history in the elderly
and the reduced diagnostic accuracy. Although our setting
included GPs who potentially knew the history of their el-
derly patients already, we were still able to detect the same
trends. In contrast, Ramadanov did not detect a correlation
between age, gender or medication and the accuracy of the
pre-hospital diagnosis [11]. In another study, Eames et al.
[13] compared the emergency discharge with the hospital
discharge diagnosis. In this study, the physician had more
time and diagnostic tools to decide on a diagnosis but the
diagnoses matched in only 47%. It remains unclear why
more time and equipment did not lead to better accura-
cy, or how the GPs in our study were affected by little time
and no tools in the absence of the patient.
Other hospital studies on accuracy focused on specific sub-
groups of patient complaints. In the subgroup of neurolog-
ical complaints, Sporer et al. [21] analysed the accuracy of
diagnoses made within 20 minutes when patients presented
with an acutely altered mental state. Depending on the ae-
tiology, the accuracy varied greatly between 93% and 0%.
In our study, the accuracy of the pre-visit neurological di-
agnoses was 87%. Al-Huthail et al. [22] explored the ac-
curacy of initial psychiatric diagnoses of primary medical
providers and compared them with those of a requested
psychiatric specialist in an in-patient setting. The accura-
cy of psychiatric diagnoses ranged from 60% (cognitive
disorders) to 0% (psychosis). In our study, GPs predicted
psychiatric complaints with an accuracy rate of 90%. We
assume that the rather high accuracy in our study can be
explained by the broad ICPC-2 chapters, which are less de-
tailed than the diagnostic groups that were used in the oth-
er studies.
In our study, unspecific complaints were reported in about
12% of all diagnoses and showed the highest disagreement
rate between pre- and post-visit assessments (27%). This
might be unproblematic, as visits potentially clarify the
problems. However, the Basel Non-Specific Complaints
Study (BANC) showed that patients with unspecific com-
plaints presenting to the emergency department are at high
risk of unfavourable outcomes [23]. This indicates that
special care should be taken in the triage of patients with
unspecific problems, which might be equally true in the
setting of home visits.
Many previous studies on diagnostic accuracy cannot be
directly compared with our study. In their narrative review
on missed diagnoses, Singh et al. [24] named infections,
cardiovascular disease and cancer as the most significant
categories of harmful diagnostic errors in the ambulatory
setting. As most of the data of the reviewed studies were
collected from malpractice claims, the reported numbers
do not represent the actual frequency of missed diagnoses.
Meaning and implications
We suppose that a mismatch between pre- and post-visit
assessments carries the risk of delayed proper medical care
and might lead to poorer patient outcomes. A negative
impact on outcomes could result from the GP being less
well prepared on arrival or even lacking materials needed
to start treatment. According to our literature search, out-
comes have never been studied in the setting of home vis-
its, but were analysed in the study of Eames et al. [13]
Table 2:
Associations of possible red flags with unconfirmed and unforeseen health problems.
Unconfirmed health problem from pre-visit assessment Unforeseen health problem from post-visit assessment
Univariable model 1 Multivariable model 2 Univariable model 1 Multivariable model 2
Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI
Age (in ten years steps) 1.1 0.9–1.2 1.1 0.9–1.2 1.1 1.0–1.3 1.1 1.0–1.3
Female (reference: male) 0.8 0.6–1.1 0.8 0.6–1.1 0.8 0.6–1.1 0.7 0.5–1.1
Number of chronic conditions3 1.1 0.9–1.5 1.1 0.8–1.4 1.1 0.8–1.5 1.1 0.8–1.5
Urgent/emergency level (reference: regular) 1.2 0.9–1.7 1.4 0.9–2.0 1.4 1.0–2.1 1.7 1.1–2.6
Institution (reference: private home) 0.8 0.6–1.2 0.8 0.5–1.2 0.8 0.6–1.2 0.7 0.5–1.2
Out-of-hours (reference: during office hours) 1.1 0.7–1.6 0.9 0.6–1.4 1.2 0.8–1.8 1.0 0.6–1.6
Health problem (reference: general/unspecified)
Respiratory 0.4 0.2–0.7 0.3 0.2–0.7 0.6 0.3–1.4 0.6 0.2–1.4
Musculoskeletal 0.4 0.2–0.7 0.4 0.2–0.7 0.6 0.3–1.2 0.6 0.3–1.2
Neurological 0.5 0.3–1.1 0.5 0.2–1.0 0.8 0.3–1.9 0.9 0.4–2.2
Digestive 0.7 0.3–1.4 0.6 0.3–1.4 1.5 0.6–3.7 1.5 0.6–4.0
Circulatory 0.5 0.3–0.9 0.5 0.2–0.9 0.8 0.4–1.7 0.7 0.3–1.7
Psychological 0.3 0.2–0.7 0.3 0.1–0.7 1.2 0.5–2.6 1.4 0.6–3.2
Social problems 0.8 0.3–2.1 0.8 0.3–2.1 1.6 0.5–5.2 1.9 0.6–6.5
Endocrine, metabolic, nutritional 0.3 0.1–1.0 0.4 0.1–1.2 1.6 0.5–4.6 1.7 0.6–5.3
Other diagnostic area 0.6 0.3–1.1 0.6 0.3–1.2 1.2 0.6–2.6 1.4 0.6–3.0
No problem 0.9 0.5–1.8 0.9 0.4–1.9 2.7 1.2–6.5 3.9 1.5–9.8
Not clear 5.1 1.4–18.6 4.8 1.1–20.5 20.4 4.2–98.8 17.2 2.9–101.2
CI: confidence interval. 1 Adjusted for clustering on the levels of GPs and visits only; 2 adjusted for clustering on the levels of GPs and visits, and each other variable; 3 continuous
variable, assuming a linear trend.
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in the emergency setting. They found an increase in pa-
tients’ morbidity and mortality rates when the emergency
discharge diagnosis was wrong.
Correct patient triage helps to determine who should make
the home visit, if home visits could also be carried out by
medical professionals other than GPs, such as nurse practi-
tioners. Our study findings suggest that patient complaints,
which are to be expected in home visits, potentially fit
nurse practitioners’ scope of practice. In a study performed
in an out-of-hours primary care setting, GPs were substi-
tuted by nurse practitioners who were capable of taking
over most patient groups [25]. Only patients younger than
1 year, with psychiatric complaints, abdominal or chest
pain, neck ailments, headache or dizziness were excluded
from the nurses’ scope of practice owing to their level of
training [25]. Van der Biezen et al. found that 77% of pa-
tients who consult a doctor outside office hours suffer from
health problems that fall within the remit of nurse prac-
titioners. Our ICPC-2 categories indicate that a relevant
number of the patients visited by GPs would fall within
such a scope of practice of nurse practitioners. As an indi-
cation that studies on out-of-hours services and home vis-
its are comparable, Chmiel et al. found that patients asked
for home visits in 63% of out-of-hours requests for med-
ical help in Switzerland [26].
Nevertheless, it will be important to avoid deploying nurse
practitioners to home visits when the health problems that
they encounter could surprise them, i.e., to reduce unfore-
seen health problems. This is especially important for older
and multimorbid patients who show a trend for more un-
foreseen health problems when GPs conducted the home
visits in our study. Nurse practitioners encounter many of
those patients [27], who have also been described as the
main target group when nurse practitioners start perform-
ing home visits in Switzerland [28]. Therefore, the triage
process involving nurse practitioners has to be conducted
very carefully. The entire practice team, including the prac-
tice assistant, must be aware of these vulnerable patient
groups and the GPs’ and nurses’ scope of practice.
Strengths and limitations
Sentinella is an established research network including
physicians who are experienced in data collection for the
purpose of studies. The network accurately represents the
geographic distribution of physicians in Switzerland, sup-
porting the generalisability of our results. In addition, we
carried out several sensitivity analyses to better understand
the influence of important variables. Our study is the first
on unconfirmed and unforeseen health problems when
making home visits and raises many important questions
for future research.
Data were acquired by self-reporting of the physicians.
There is a potential for selection as well as recall bias re-
garding the documentation of the pre- and post-visit as-
sessments, as there might have been a time-gap between
the home visit itself and its documentation. Moreover,
there is no verification of assessments by another inde-
pendent physician. In addition, our study did not consider
how the suspected health problem from pre-visit assess-
ments was arrived at. This may well be a source of error,
since the triage process depends largely on the triage per-
son (GP versus practice assistant) and his or her experience
and judgement.
Furthermore, physicians were able to document up to three
health problems from pre-visit and post-visit assessments
for each visit, but no distinction was made between the dif-
ferent problems, so that the main problem cannot be isolat-
ed. Additionally, the health problems were surveyed with
the help of the ICPC-2 main chapters, which do not allow
any conclusions about the exact diagnosis, neither can we
determine the disease severity.
Future research
In further studies on home visits, a breakdown by detailed
diagnoses should be included. To distinguish secondary
from main complaints, a severity rating would be of addi-
tional help. More precise data collection would also help to
define the future task field of GPs and nurse practitioners.
It remains unclear how the setting, content and speed of the
process that leads to a suspected diagnosis affect accuracy
for home visits and comparisons with hospital-based accu-
racy studies. It is also unclear how important pre-visit as-
sessments are for the decision whether, by whom and when
a home visit is carried out. Qualitative studies could illu-
minate those issues.
With quality improvement circles or intervention studies,
it might be possible to improve the rate of correct pre-
visit assessments. For example, telemedicine might have a
positive impact on accuracy. To improve the triage and in-
formation flow in the team, it could be worthwhile to de-
velop a checklist for primary care practices. Last, it will
be important to measure patient outcomes associated with
the accuracy of assessments when conducting home visits,
such as morbidity and risk of hospitalisation.
Conclusion
When home visits were conducted, about one out of seven
health problems from pre-visit and post-visit assessments
were unconfirmed and unforeseen. Particularly when pa-
tients were older or visits were urgent, there were higher
odds of unconfirmed and unforeseen assessments. These
results should be considered when triaging the patients.
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